Adaptive changes in translation initiation activities for rat pancreatic protein synthesis with feeding of a high-protein diet.
We have previously demonstrated that dietary protein induced pancreatic hypergrowth in pancreaticobiliary diverted (PBD) rats. Dietary protein and dietary amino acids stimulate protein synthesis by regulating translation initiation in the rat skeletal muscle and liver. The aim of the present study was to determine whether feeding a high-protein diet induces activation of translation initiation for protein synthesis in the rat pancreas. In PBD rats in which the bile-pancreatic juice was surgically diverted to the upper ileum for 11-13 days, pancreatic dry weight and protein content were doubled compared with those in sham rats and further increased with feeding of a high-protein diet (60% casein diet) for 2 days. These pancreatic growth parameters were maintained at high levels for the next 5 days and were much higher than those of sham rats fed a high-protein diet. In both sham and PBD rats, feeding of a high-protein diet for 2 days induced phosphorylation of eukaryotic initiation factor 4E-binding protein 1 and 70-kDa ribosomal protein S6 kinase, indicating the activation of the initiation phase of translation for pancreatic protein synthesis. However, this increased phosphorylation returned to normal levels on Day 7 in PBD but not in sham rats. We concluded that feeding a high-protein diet induced pancreatic growth with increases in the translation initiation activities for pancreatic protein synthesis within 2 days and that prolonged feeding of a high-protein diet changed the initiation activities differently in sham and PBD rats.